Natural withanolide withaferin A induces apoptosis in uveal melanoma cells by suppression of Akt and c-MET activation.
Uveal melanoma (UM) is the most common primary intraocular malignancy in adults. While effective therapy exists for the primary tumor, there is a lack of effective treatment for metastatic disease currently. Natural withanolide withaferin A (WA) has shown efficacy in cancers demonstrating upregulation of pro-survival pathways. The purpose of the present study is to investigate the effect of WA as a potential therapeutic agent for UM in vitro as well as in vivo. UM cells were treated with WA and several cell-based assays, such as MTS, trypan blue exclusion assay, clonogenic, wound healing, cell cycle shift, annexin V/propidium iodide, and Western blot, were performed. In vivo experiments utilized the 92.1 cells in a xenograft murine model. WA inhibits cell proliferation of uveal melanoma cells with an IC50 of 0.90, 1.66, and 2.42 μM for OMM2.3, 92.1, and MEL290 cells, respectively. Flow cytometry analysis demonstrates G2/M cell cycle arrest and apoptosis at 1 μM WA in treated cells. WA induced apoptosis partly through the suppression of c-Met, Akt, and Raf-1 signaling activation. In vivo studies using WA reduced tumor growth in 100% of animals (p = 0.015). Our observation indicates that WA is a potent drug that inhibits cell proliferation, shifts cell cycle arrest, and induces apoptosis in multiple UM cell lines in vitro. WA-mediated apoptosis in UM cells is partly mediated though the suppression of c-Met and Akt activation. WA significantly decreases UM tumor growth in vivo and justifies further evaluation of this drug for the treatment of metastatic uveal melanoma.